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o^AOlftft^-^yxfc&vv^ 'J I CgSi^Sffl 
^Oxx w<?-y£ife«-f *A?-yf&£»fc:. ±IE 
7°n ^ 7 A«$i|P<7)T(CiSiI<7)7'D ^7 V7";^ - y 

^^SL-fh^Mi^J^-lV 1 6 b , Sl^^'a-^ 

L/t 5 y ? n V s 7 ? ffl^r* M ^ - > r - 9 
*Wti$h * * 'J * 'Ja.-lV 1 4£>!flnLTf£H\ «c 
ALPGtj/'i-yH StoR^HSBfflSr^rtBtcUJtii: 
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(2) 

1 

«Nafc y*6£«. 10 

fcftR* ^a-;K?)(W«7 -f KSri&inrf 4 t 

thXoi/z uzmxm i en^v v - y 

t *W*« 1 X14 2 

I), 7VUX^7-ybT-?'*?-y<7)£M&mi%£ 

mfrimt mm^m toti^ii i x«4 2 x« 3 en 
[mm 5 ) m&'k^yz.-Mzx hwimwt 

[if*ii6] n,m.mcr>mmmmmmi. #s& 30 

oTtffl^Srfcb^^tgi LfcM*3B 1 Xti'2XU:3Xte 
U^«aifr-^««aito& f JWr*«fc &4 *"CH-tf 

x{±6=em^^-yf64S. 

tat Lfctt. a»wfca»**4«t4«itt*UTft 

4 M* IB 1 Xf 2: 2 X(i 3 X«4 4 XU: 6 X (i 7 Kfl& ^ - 40 

y?&£&. 

[»3<JS9] TXyW-yZV7)V?4MZ&!£? 

x h^-y k-fiMfiBS:* LT£4M*JS 1 X(i 2X 
« 3 Xti 4 XJi 6 X(i 7 f Big; t * - 
[18**10] yt-y^aytfa-^tfjuai^ov 
hlcflASfiaasUI?*- KKIBS$*UI*#8 1 Xii 
2 Xf 4 3 Xti 4 Xte 6 X(4 7 f Sif * ? - yf&4&. 

[00 0 1 3 50 



tlf 11-18 4 6 7 8 

2 

[000 2] Milf777ya^t'J 
4. 4fc*»!Btt. Miar^-y^ayKa-^^o 
[0003] 

ZT&mvwmmizmmzix&w-yfttkmz. tc 

§Tf4DUT (Device Under Test ) IzEPMt 4tff$B 

ztixa*). &zDUTnmm&m'momzm^b 

ill. 

[0004] :w^-y«48tl&iSf^ h^?- 
y(i. -®.7 : 4 > J?lV I 

? ICffltf>i<Ofc. TKUXRBS^-f-^RHR^SWJ: 
#4. mmit7yyj*<ai/ >-?j'i?-ymi%stWZ 

tt. flHHir^yxs -yyv^-yn^tfasti 

tc J: 0 3 y h o-^S it. h W - y*% 

[000 5] EBlOttr-f y^/^iftr^hyXfA 

h ^ tci^v . ^ - y 3 ofIflg{i fi^co 
jiOT"^l>„ 5y^mH2(±B#p B W^fflf8^Jg» 
■fh^Ja.-iVXh'O . Sy^ffi±»2. W 

y^-y^4§l 3 o#ffi$8(i«ffi»@SS 5 cEpan$*i 
4. 

[0006] mm®m&. w-ya&.n3b 9 

4 $y?%£.3s2<7m®$:l>tlZ. DUTtEP3D$^4 

<7)W&bLX\i. RZ (Return to Zero) s NRZ (No 
n Return to Zero) , EX-OR (Exclusive OR) ^tf 
ft*. • 

[0007] isammeimstzi mzti 

$ixT, Tuf'yA.ZixtcJ^f /n-UKMzfyy?' 
ZtLtzWt. -%A yf-yyz ( 5 0 Q ) nm^mft 

[OOOS]-^, DUT8*»4><oaS^ltt, 7tD/3 
yAV-^6bt'l±}^K^S-DAC6eCOa2S(i (X 
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[0009] jtssuv*?4 rut, :M $ yx?M2 

ofifStfffi (xhn-X) i^-y^SfSiOA?! 

mo. 

[0 0 10] ;UXhVv?MM3.->yh7lt, ME* 

xm tuft-t £?«-fi> f u-6 dtwhtix^ 

4 y^y x.-xirx/^XtA^x9 
[00 1 1 ] 111 Um*CD^?-y%$L%comi$.$:^ 

^yffl^-yf&^Si (7/i-xyx$ -v?;-<9~y$t$L 

[00 12] ^<nmi llz^i-£o%ffitiLW*?-->% 
£2sU . -J& 1 5 y X A D y' y 7 ; \° 7 - y 3 A # 
glM^^yfo^fl,. 01 HcMV^T. 3 aft 
^3 iU:7yXAuy>7A7-y?g±?53Ac7)fi§^ 

S£r&-ti<7)T\ 3a{iXDX7A#>y-y7 (po r 

£>9, V^^07°D^7A^^U3b^T^-bX-ri,^ 

(i. ^7-y?l£&3«ffijfty-xy7£$#>.|>i^ 

7^XyXS -y^v^-y^^3 B<7)t-? ■ 7 
Ky78Sa$Wi- .y h 3 p . S^$Mr-^^fP3 
q<7)T-7 £fgfAlXU6„ l<7)-?4 7ny°n7'yA* 

9At"*;i:fcJ:0, gWc0r7.b^7-y 

[0013] ^f3-/3 c(±V-<r 7oXoX5 A> 

3-Kl/C, *4WH*Po$;y*3d«|fflRMH^*. 

4 Offl&T«0*&*%J: r* S . 

[0014] ztm, x r )mmz$i$!imi,wm&% 
z>tmmmz§,<%^zt£MMLx\^. ju-ytv 

y? 3 e , 01f/A-fn^ y 7 3 f U, |3|-a*7 
-y<7>S&££*Sifc&< (»K) £l£$-lt3>*:#>oy 
y'77r&3>. -tL^l/^^{i:ffl^2ft^l 6{IS 

[0015] PCMflOy'7 7 3 gii, <W=H4tf 

atKiMfl.. >^~y%Ms3<F>ms (7.7- 
h) . Wit iZhvT) , -iSffiL (tf-X) , 
W Oa*. v ■/ f-flfl 9S*3s?)7 5 -y X£ i fc t7D^ 
7 *7 y? 3 a £ n y h Q-;H" & . 
[00 16] 7FU*f&£BB&3hli, ^^'JS¥3 i £ 
7^-bXf *7h'l/XS:J64-f4fc«>co|S|»-e*6. * 



(3) fflH¥l 1-1 84 6 7S 

4 

*U3¥3 itt, S«7-VnMX (DUT8) fcEMDSfia 

f^W-y^, t'yx.]s?ba-7z<vi/0ffl® 

ttfg, mmmm$ < 7x-7*7*-7 7 h > 

<^£B7Jf'-7#, !S@!T^7 (DUT8) tlQRt 

[0017] W±fr\ 5ynoy 7 ?^7-y?g£fg 
3Atf)«j£aifl»flgrj&S. -77, 7/l^y X$ -y 7A* 
7-y&£& (laTALPG^A-zUfciM-) 3B 
10 «i, V-f ^D/n^^tU 3 b<50ALPG$lJffl!7-f. 
— ;H* WflWH h » ^ffiWW u y y 7 3 d A7J $ ft & 

[0 0 18] ALPG^y J .-;BBIi ±fc**iJ I 
C ^C7)r7. h 7 \*7 - y CDft&Z g HfC J& S t&J n° 7 - 

[0019] ALPG^^.x-;l/3Bc7)r-^ • 7h'b- 

20 T-7rt?-y^7YVXJ*-9-y hmsX'fo 

3bC0ALPG$ijeP7^-/PK*^4t^, SW 

^■flijfflto x >y 3 d ^ I, . 

[0 020] ALPG^isj.->ls3B<miWT-?%&. 

gP3q(i, is^^y^7^ h/v-\<m^mm^i 

/OfflWZfro. tit* 7^Uxm.-m»3sX'fHk 
30 [002 1 ] UJLt^r/k^'JXS -y^^ 0 ^-y^4iS 

( a l p g ) 3 b (ommx^wmx-h h . ±te «k ^ 
. to x 7 5 y r&ffitzm. otzz> < , xn 

X^SyXTj^tcioTti, ^J8^rXh>^-y£# 
[0022] 

hA-^-y£7oX5 5yX-fl.iP]l^, aUr'A'f 

40 zfrbcom&w-y , ^fomnm^-ymmz 

r-zhW-yt LTXDX7S yX-fS^B^fcS. 
ft 7 nrn-b y-tco J: 0 ^7 vfAny 7 ^ L 

S I&OT-XhW-ylZftlXlt, Itav'SaP'-v 

ofc. CTi.Jf7 7-yya^ : & , J^, 'J-K/7-f 

h<7)77-t7^-f & i 3 ^ * 'J 7.^(7) 

Hj$t7 h ; N'? - y co^tc^ LTt>. -eo^Tcogjl 

Offiftjf X t 'J T/ NM 7(7)f7. h (c # LTffiR 

50 a (N^7-y) coyyy^f-yftgnzx&y-xh 
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[0023] *f60fl{i±IB^tft^^$^t^-r\ 
[0024] 

xmatw - yj^asfcajwte* ^ * -A*3tairt 

S£fcfcJ:D, ft*<^?-y?l£$T'te^«g&fx 

^i-/Wk3*i* ztfrb. lug&ruy? $ y 

Lfcu. 4fc, A L P G £ IBiifteill*^ 

[ 0 0 2 5 ] ±ie Itzfflj&T* h tyXTMZftmZil 
Z,bifi$><. m?? SyfUmzXiXte. mmtcT 

[0 0 26] ~?A 9u?u*.?+t<r>Z.otcyvyj*vi; 
a y <9 tJ £f§ 9 & v ^ f A W ^ - ycoffrfo!) W£K 

[00 27 3 *^(4, 7 ynoy7?LSIffl«f 

-y*.®,mmz%zi\tzi*<7)X'hh. -&mz* * >j 
TXbw-y£.&commtLxtt. 

*»«t § co^s to ^5 s y :/t s i 1 c$ & . 

[0 0 28] 



(4) KffflTl 1-1 846 7 8 

6 

ix&z. zcrmvmmmmit&ztizzy)^ f 

t>, 7KU*^i**l/£7?-fe*t47Fl'*«& 

a uti 4 -ct <t v ^\ f-^r-yfi 'J - mizm 
[ 0 0 2 9 ] * * y or k u*mft*>»H£** < 

10 2*/t*-yj ([ILNSrTHl/X^f -y hat L/S 

k « ) w& s . fije«*«fi^ * u -cti r n a-^ - 

yj JaWixxh«ia<o«flLh, *a»*9f«K:Kv^K: 
tWfe^-f . ifflfi«1iii\ lot rN^-^-yj t" 

a, T-rW»4jSorn^5 5y^B«$<l4. 
[0030] Z.0M0tf$tltl&7 visxmmz£&^? 

VfJ*T9 *XX * 'J t>t > # <Of ^. M«ria* Jt 

20 [0 03 1 3 *f6Wtt. rNA7-yj^-yi4 

marc, ^y^ATKu-xtr-^&i&its^^i- 
hztizmmix^z. 

[00323 

i%m<?>mm<mm *%mt. i&vtzioiz. 
30 iz£<om%ztiz>. zw?-y-%mcommzht: 

[0 03 3 3 ( 1 ) • «3tE^vc^-y«4»^liB4« 

^O^^i-;l'^3ijDt-|»;ktcJ: 1 5^tl». iO 
* V * -;ko© ]QHi , 7^D7o/7^^y icfsus 
^va-;l/<?)$ijffli7 -r-A'HtJajD'tfckktfc:, ^ 

40 [0034 3 ( 2). SjK^J^>ffi£U, fx h yXf 
8^4x1.^) &7-o^7Sy^l»C>(cJ;0@l() 

[00351 tot? 5 y^^ffimc-rs^A. aMii 

%<r)io<n<n^,zm\-.X\$2-- J f7n9'7 5 yj?T4£> 

m mmz&fct&i&tbti . 

[0 036 3 (3) . TFlsXRtf, T-ff&conM 
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7 

&£tl>. #R(4, ZnmZX'tVnTFU-yyyT'lZ 

D, JWW)ftvv7?-feXfcttH£:SrV\ -f^TO 
x t 'J *^ftfflHKte7? t v > 3 ftSE t> *s 

tot, 

[0037] ( 4 ) . SL»tf>a<93B4;frffiUu 'J 7/U? 

j j± (niBHa) K&£ta«&fc^&£$*i£fi£i8 io 

[0038] SLR^OS: 'J TIV94 hX'%&$h b $ 
ii, *<0ffi£^Wfc*8*W-S£fc$:<. WH^- 
yfc LT, KH^^xteWJirfiika^Sftfe*. 

mimmzz&tf. °tKx<r>x* y -t/w>«§iis 

•y7 6 -fix(4'4^#', 1 OOnstlffOrXW-y 

[0039] ^-y^±<Dmnmm^mcom^ 
3WM?t** . i ojMgtiiaiitx * y or f u 7 y y y 

[0040] LT#^aj]<7)-|Mli£ 30 

XfA. #-F • ty'i-Wpf^hyXfAf^ 

[0 0 4 1 ] 01 11 (4. ISW^CPU 

teWi-f h-? 4 7 nyn?yJ>X ^VVh*). 1 2(4 v^f 
Vnmyy&X^) 1 lliZ%rlL>tl1z-?4?n7v? 40 

[004 2] 1 3(4-?-f ?D7D/5A>ty 1 
S^M^Jffl-r* PC^y? • (MWI3IB-C'**. l 4 

§ tit: 7 y a ; J -y ? Ifx F *9 - y £t&Httt h X 
* U * ^a-;U-C*6 . 1 5 (4"? 4 ^nTn^Aai 
<7)T(C (T-f^DrD^A^t'J 1 l^ALPG$lj#P 
7V F&tflWW? 4 Feoff #S£ t i: (c ) ;>< ^ 'J 
I CftOfx h^-yr-^&fcOlllf&FftJgSiU 50 



^fffiT 1 1 - 1 8 4 6 7 S 

8 

7Myx*7^A7- y&£f§ -c* 0 , ; z xit a l 
PG^j^-ivtm-. 1 6im%x'!tmi^mx'h 
^tz%mzw&ift^n£^TAh's?-y<n%£.z^m 

SI 5. atM^y'a-^ 1 6 f T'M^^fX h 

[0043] ±szm i iZK-fffifttw t * - y^mzM 

ivf, vOn/o^A^ty 1 1(4, 

*y 1 Hi, C;T1ilK7-h*x9 6h'v Fflf&t 
U 13204 die t'-y MBft*ff$r->"CV**. 

[0044] Mfa - F • MMUHB 1 2 J4 , n?- y 
®M&<r>i/-'ryx*^yyu-iv$h. PC#<yy? 

■ fSmmK 1 314, ffif^-ra- K • $iJ«0SS 1 2f^ 

[0045] ^tytya-ZH 4«3, 7yfADy 7 
tKWf-ZhW-yT-f&mhth. ZZXH64 
K 1 7-\iXr-A?Vym<?>**:VffitfZtLX^&. 7)V 
3*yX5-y^y^-yJ64Sl 5(4, ^^'J icffl^f 
ddT'{4ALPG^^A-yP 
t^-f. ;«ALPG^y'i-;H 5(4, CCT14X, 
Yc7)r FU-X ( 1 2 h' -x h ) £|£^Lx- y h Sr t 
t5 0. 1 6MCD7YVX , M%$X°ttfcLX^t>. ifi, 
mm^^Or^^ x^.co^.sS.tV-Y/y-i hf(?)3y 

[0046 ] ±feALPG*jy'jL-;H 5T'4(K§ni. 

* y s-Eit r^-fex-r s i t t^rsiTfcs . 

[0047] SUajfet^^A-^ 1 6(4, *%,W<ViM 

mmm$:tti>cDx\ ^m>mmtm5mmL 
xwcmatzmttz. f-^tu^^t^a-yn 7 

(4, 7^o7W7^t'Jl 1 OSti:l64*W7 ^ 
f coil 1 4 0 $|J« $ fix . > t y v : a -;n 4 . 

r/u3" y x =7?a7- 1 5 . mm.^^ 
-)vi 6mx&tfi*tiKTAh^?-yzmiRixiiifi 

[004S] m2\t±.U-7-i9'07'ufyl.^^^ 1 1 
<r> 1 7 - F OlMfiic Sr^LfciOTA*. ::Wt'J 
?M£ 1 K7-FX9 6t'y Ft iX^h. H4>, 2 1 
14*^7 ^-;H«T*0. 6b*«y FSrffifflLTO*. 
o T^OS^(4fiA 6 4 fflii* -Cf^i C b tfX'Z h . 

[0049] 2 2(4^7yF7 -f-;kFT'$>9, 24 
t" y FJrttfflLtV^. i<07 4.-/lyF«ffiffla«{i, 
jy* a - / KO 1/ v X ^ (Clx^-fl. (1 Sr I2)i Uz 9 , tJ" 

«MM^*i . ^«Jt7 F l/X * fcft <0 1 cDX'fo 
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4, 

[00 50] 2 3(5I/O0Jffll7-f-^Hr*O. try 
Xl^7 hox77<y)F5^A'£4*-7;l//T/b-7' 
>H"4 F7^a*- 4 *-77U ■ 7*U«7Fl'7*:^5g 
th7 4-JVYX'hZ. ZZX'l&AV-v htfm^bii. 

i emmwYyj am ^-7>tt$g«Kt"#-i»ck at 

LT^4. 

[00 5 1 ] 2A\i^V)^V—9Wmv 4-)VYX'h 
9. KBr/^X (DUT) *^ili^l$^Sfft>^- 
y^4l§*^tt5^I$iXl»^(iA^-yi:^J:b!l!5f 4*> 10 

ZX'lt6t'-y F^TfiV^iX. 6 4ffiSfl53W^-^-< 
[00 52] 2 5(4. RTTC CJT/U- 7^f A • 7^f 

s ■ n y f u-iv ) mmmmy < -jv ft-j> o . c 

[00 53] 2 6liALPGt>?a-;H 52rMip-f4 

■ fc«>^)ALPG«ij»7^-;PH'r*i.. znmtmmiz 20 

M(t-i>>-Xf Ac7)ALPG ; £>'' J L-;H 5(4. X. Y2 
■^<37FU*#»±^fig&,J:3fc&-?T^4. H*c7) 
?!3Pl^7 h&t/. MiS-f 41^77(4 1 2b' 7 Heft 

-9tv*4fctf>, a*i 6Mi-e^rKi^xsas*i-s 

[00 54] 27 ttSLifc^* 1 6 frM#f* 

fe»«StJ»^4iai»7-{-;i'HT*S. ii-Cfil 6 b 
7 F LT:B "9 . my 4 -)V F 2 8 (C«t X o 
fc, £<^^£^4aR$8£IIIB*2£8«l7t 

(e?s±^m -r 4 tz#>x*hh . 

['00 5 53 C<0 3*>. SliScf6£A7-r-;UF(4. 7F 

F (4 . r- * y * tztb iz&m? 4 z 
tZmmiX^Z. U»U SL^4A7-f-;kFSrr 

*lrS\ 7FU7A7-7(4. ALPGtyi-/H5A> 

££§(4. ALPGty'a-;H 5 taSSC^t^'j.-yP 

i6zmtifizm?iz-£&zti>'*imx'h&. 40 

[00 56] $m? 4 F 2 Sfco^TBWCK'Uft- 
4fc. 8 b' 7 h<97n77A7 4-;l/Ff7):?*>. Tfi3 
b' y Hi, SL»t ^a-/KO#l^^^tc«S:Rj&t«. 
3V7Ffc?&£UdI£!ii*t43vyFa>*>>5:^-C^ 
4. 

[00 57] a 7 y FoQ$(4. 

""Oj ( "000" ) — f-*ite»J 

r 1 J ( "0 0 1" ) ^tifflmisiSAf (03fir93 1 

f F7 4 ->VY 2 2 tcRSLfc^ttS-EaW-S. 50 



♦fHJT 1 1-1 8 4 6 7 8 
1 0 

4. 

[00 5S] ""2 J ( "0 10" ) -ft/httU>\** 
(03^3 2#BS) (CfS£t4flWffi/MI£fS£-t 

r 3 j ("011") -ftfcttl^** (03^-3 3 

[ 0 0 5 9 ] 0 . «UR*yiJ<0ffl«KI»4, fi'MlW 
y'7 7 offi g s !✓ * eMrtffltz & 4 . 
r 4 j ( "100" (03firf3 
4#B3) trgURoflBRSrR^-4. • 
[00 60] ±ffiLfc#Ux**{4, Wfft2 4t'y 
hfllJS-C* 0 . 1M1W(C(4. r o j - r i 6 , 777, 

2 1 5 j £TO®fflC:&4. L*»L. iSK-rSXtUT 

[006 1 ] r 5 j - r 7 j ( "101" — "11 
l" ) ^Mffl37yK (JftSgffl) T'J)4„ 
$iJ»7^-^F28^3b'yhg(4. Plffl^W# (El 

3 fir* 3 7 JH& ) S: 771'/ r ^ -b - 7";Pt I tzfr 

[00 62] |s]fffl^tb@K (03^3 7«H) fc-f* 

t>ft£ L-T I ^^il^fK^ fi4 * TH 9 ii-f . I 
^U. i^^ffi(4. SL^iJ^«^irt(fjiO(3i:\ 3^ 

&Z&& itcmtrntcz mmm « izm-t iztizi> 
mmnmis. \,^£x-tz-oXi>, ±f$,x'$%^m 

mmtkt 4^filttt ft 4 . a <r*M*ff* 3 i: 
* (c(4 , 7 >f f) jgSj L t # -JSWBrt fcH 
7L^o/^. ^^-y««±Sr+jh-f4J:ot7*a 
7' y S 4 i b t jfiSTC* 4 . 
[0063] 8iiJffll7 4-^F2 8<7>4b'-y FS(4, r- 
7 ■XM/-y->tiJ (H3W^3 9#!H) (cfglrt-t 
4Ci:^<. 4«UdI (A7-y) 2rSn8tLK-r4 

;t«r»i&r*«!»t*'y f-c*4. -«ob'>y vifimfc 
tm. mmmtam (03^3 7#s?3) immmz 

r-fb-7>$tl4, 3h'7 F@^7d77S 

77(4*|| Sill,. 

[0064] mffly 4 —>V F 2 8 ct) 5 b'-y h g(4, EiSt 
**Slfrt4 r-^ • 7 h l^-x' • 'J 3 9 <T>7 Y U 7 
i'77*2rflJ0#^.4^^b7 YX'hb. iiffiiSUS^ 
4ty'a-^ 1 6|*!T"@9I)9<)(C7 F 1/ 7 ^77'§fl4 
,r?)b*7F£-b7 V-fhZklZk*)^ ALPG^y 
1 5 a»4>*>7 F U y yy/^^CtS. 

[0065] 3ii]ffll7^-;PF2 80±{a2b'7 F(4. i' 
AfASfflWfcft. a— f 7o75 5 y/LT 
<t4. JJELfcSJW&fetS/.a.-rt'l 6C01^ffl« 
?r06(c^-f . 

[0 06 6] 06(C»V^T. 3 1(4. a 
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1 1 

iO(4. ^^f^D/a^A^^y 1 10:f<.7 
y F 7 ^ -;t- F 2 2*><o(gji$itS . 
[0067] iOffi«aaH4 • ffiEIHB3 6Ti*4 -> 

FFFFF" H ( 1 6jt^t) T*ft. 
[0068] MvMiWJAf 3 2(4, a»*>«*>ft>H6[ 
fcRJg* - *. f7*^N«tli, "00 00 00" HT 

"fft. r7*/l-h<Dfi(4. "F FFFFF" HT'&ft. 

[0069] «^«Bt^^^3 4«. as-siuta* 

B 3 8 OtSSfW ffc£flft U ^ 7 3 4 Offii; 3? L < * 
ftk. aftH^ffit-fft. T7*;Ph<D<I(4. "FF 
FFFF" HT'&ft. 

[0070] ;H^l/y7^3 1 — 34 (i^"C 1 2 f 
?MI«tft5. SURfft4lliiH»[aI»3 5tt. 9ft%£A 
7 * -;n* 2 soro^? $ yymzk oT> 3V7 F 
f a-Ktrfrfcn, *<0«»tS|jW64 ■ «E0B3 6 
fciWrt-ft. 

[0071] aaat • *§ieiii»3 6(4, im*>±m 
hm.mm,t wmmiEm t x-tth . ; *>as 

S£-ffiIE0»3 6fc-&iftftaJRf^0B(4. r 2£ 
ffikf ftJStt^«*j £»^Vvt^$ftftM&?iJ&£ 
EBSrSMLT^ft. »aKc£jfc*ft«fcBtta»&. 24 
KODM7 U -y T 7 Q -y 7*i: E X-0 R WfflMLZ 
ft. i^0B**lt*.yhiJti)oa»S:«4tft. flGo 
T . M ifiJ!|fB4ig»**, 2 4 ttStft 0 . ZtlZ'tlCD 
MJtmfr ^ ft* $ ftft T~7 ZmilZ^X f -y h C9fi 

**o(tft;t{c«to. -eod^a^?ij<ittft. * 

fc. DS7U •y7°70 7 7' ( F/F ) £EX-OR|I|B 

r 0 j <Dt # . £B*(4^(c r 0 j t &ft WCHSW^ 
mx-miE$tot.X ^ft . i<0SUWS4@B^«jR(4ft(c 
BUfcKWft. 

[00723 Nfltfttumii/'KiLx * 3 7(4. m m 
m&ztuzk « (iewugsjisikiitjasrfflfflii-ft . 

EBWfcUi. 24 x l f>y M*UCfS±U!:ffi<7>.X* 
y-te/HC7-?fcf<NtTV*< ( "1" Sr-t'yh-TS)^ 
ffiSrfc-at^ft. ai!t ; &> ; jL-;Petf)B$t24x 1 h'-y 
h7* U £7 U 7 LTi5# . £jfc$*UfcfirC7 FU >y v 
yT'Sftfc-fe^&M^tbL. "0" Tfcfitf, "1"* 
wm!)n3I@i83 8(c!»lTS!^nglI]8S 

Lfc t S fc. "1" T"£>ftJ4\ ffifcR t -b/1^77 Hr7 

ft) . *^B*EIK3 8«:*rl7T. f?£j£cOg*£Sl 
ftft&ffiiJIMIIft 3 5 KilftT ft . 



( 7 ) f^f 1 1 - 1 8 4 6 7 8 

1 2 

[0073] f-7 • 7 h V-V ■ 7*'J (ft^tttSM 
7 * 'J ) 3 9 (4 , £j£ $ *lfcSl»#?!l<0g[ Sr If <ftgtt L 
TVi< . Z <n* * "J ^<7)S £ ji^B#(Cj*(t ft 7 F 1/ -y v- 

77(4, *»fiaD»isis§3 8*^4^^, m^mtm 

(4 . ^(IjDgEIB 3 8 h ft Ott A L P G* v-'a -/H 
5 *»&7 F 1/ >y i/vytf7u?7 kfflRX't ft «t 3 fcfc 
oT^ft. ^^7^U3 9(4. 24X24t' 7 h«cO 
*»«^*U=ES;a-;KcJ: OffliSSiift. 
[0074] i^7^& 'J 3 9£, -Jg. SUS^'JcOitS- 
10 f&WL-CJSWf, ALPGty A -^l 5*^7FU-y 
^77LT . ME»aJl-i fc it! 0 . mmrJU xcr)7 F 
U7y\-7-7^r-7VN-7-7t LTfflffl-C*. 
^JBtSMs^) J: v vfimtfWn ft . 

[0075] aj^^7ria»4 K4. ajai64--«E 

m» 3 6 (c-iri^ftSLISfl^lIlSSOT-7 & T- ^ -fe 1^ 

^^^^i-^ntfists. H4(4. t2tmtt 

mM^mi (cSo'v^T^$/ift rM^^J^E 
Bj *>«*0»T*«. I^0B(4. 24S<y)7'J-y7" 
7D y7* (WTF/FkSrt) fcEX-OR (WTXO 
20 RtlW) lalB-CfflJS^ft. 

[0076] Mffim&EMW* mSfOP/FiXOR 
T -tt^fiit $ it ft t , o SrWtt «r»o. 

( 1 ) 2- 1 f:V^^J«*J*o. 

(2) 1AINIF*3(C. r 1 j #2«-' ii. r0j^2»-' 
- 1 fSffSTft . r 0 j t r l j !±|b] timx'&tlh . 

( 3 ) WJffl^'-r^T r 0 j WB#(4, r 0 j t r 0 j <7) 
XOROil3^(4 r 0j t^rftfiOT. MjR8l4>iitfJt>«lC 

r 0 j 1 5: 0 SUR^ftife*^* \. 

[0077] I^y^fAttltfi St^2 4 t'-y F^ 
30 <D{jitf<mZ<VX\ ( 1 ) (Dffli&X 0 . m = 2 4 i L=5r 
(tfl(4'^^^rV\ m=2 4^<7)Jf8B(4. r 16, 17 
7, 2 1 7 j *C$> 0 , TJK r 1 6 M<7)3E|b] j tC^cft. „ 

[007S] ttCs XOR0»£«fflL-CV^ft<O-C 

(3) WPIHSrjSBfc-tftjgJB^ftft. m=2 4cOB#cOJg 

H (x) =X"+X 4 H-X 3 +X+ 1 
T-&ft*>£>04c9*#®Bi:-i:-fft. 
[0079] H 5(4±ie L^M^J^HIB^ 1 RSfe 

o <fiL2, 4. 5®m< ) comm^^tmx'h 

40 ft. Cl^|lIB(4F/F(C^MJffl^lSSTftT-7-t:U^ 
^HlKiSiJnSfLT^ft. AA^J, BA^J^v^ix*^ 
S co€(= «k -5 T aft $ itft . 

[0080] n]6 (4±t e uz Mm\m.m<v 2.4. 

5®cr>®8&ffif$.Z7ikt®X'fo&. Zcommi, 12 5 OA 
A* tC E X - O Rm% StjISP Lfc i (Ot* ft . 0 5 SIX 
06(C*-f £OHIBSr*r(fflc7)7n -y 70CS^g|^Tft 

^ft. 

[00813 08tt±ieufcaai64 • niEms eco 

50 PfUJ^HlBffifiKSr^-ril-CAft. H8C»WC, 8 1(4 



8/9/OS, EAST Version: 2.0.1.4 



1 3 

wm \s : Jz?3i commm $ ti *> v ? ( r e 
g ) 8 1 x-h 0 , mm.<nm^f\t^mmwjx ? 3 

•e* 0 . -r tf)@s&# 2 4 fflgea § *it . t y h 

J t HIS 8 3 #fff J& 3 ftTV > S . C «90ft 8 30DOUT 
2 3~DOUT0 0#&$ffifc IX. TAhJ*?-yiZ 

[ 0 0 8 2 ] 8 4 tift8Jt&Mttl9(C, l/y^8 1« 
roj fiSrttaj-T*. *-yH?n&aHHR?J&4. 
3i--/H:u|gj&8 4T"^-7HfQ* { ^tH$ilS fc , SIS 
0SS8 4 r 1 j *»feffl*tfil*. COajWi. MiR^Jfl 

[00 83] DOUTOO<3Mj&Ji|3S£08&«>». 2* 
FJr(B22fcB00) fcg«$*Ut ffc^M^ 

[ o o 8 4 ] jje Lfc «t a aaaa** < 
X'hhtz#>. Txvw-ye&mimmm'mi.h 

[00 85] i/i. immnzXl. TYVxn?-y 
hT—vw- xv±mmffinumx' , g^? - y £ 

14, i<0^ffi-C*<4, t^T^TH^®*^t'#St 
U$ftJEt4$f^. ;it<4. t^XWX^V-tzMZttl, 

. ±EUfcna»EWwa*' , «^-vji4 
tii4, H«t«jajL-c, Wkmwmz'ftozkizz 

U7/\-?-yfc Lxmm&lzLX^h. 
I 0 0 8 6 ] 4fc. SlfS^ffiOPHl 

**v®&zwi$)i-z>zttfX'Z&. tn. r*»lt 

mth 1 1 *nWBT, ^WHcJMW J: nfx hn?-y 
[ 0 0 8 7 ] 4fc, JJELfc*8l^»K#»t6Sl«f&£ 



( 8 ) «fBHT 1 1-1 8 4 6 7 8 

1 4 

¥8»i, »fil^'7 7C0f-;y- SrM*yiJ»4E!»<0ft 

6. M&mmLwm <mizmmw.it:® 

**4*t6ii:(4T#*V^ 4£. DS7 U 77-/7 
p y 7* t E X - O R 0»Tflt BR Lfc M#*iJ$B£0B&ti . 
-t^T 0 <d*£. a» Srifeffcl'S C fc ^rv ± 

*», *-;HfD«ttU|g»*R»tTi^RH^fe|lI»L-C 
10 ^l>, 

[ o o s s ] ±mitz^m^mnmmizx tw-y 
&tzmm^9-y3i*.%zm\^xYyx 

at&a'if-ym&is.. i cfx h yAfAfAwi 
t4. y-rx- v-'x^p-^. -?-^ftoa^^fni s aft, 

20 [0089] 

*comm.zw$]( l z%m ix . m&zrv?? s y?$am 

*-wmtwz. f$%.fr^%mffif$.x\ 

^- ywmx'\m& im^mmmm^ ? yyj*% 

tx h'Sf-ymF&i&X'Z . S6sp<?)Sv^x h^- 
[Hffico®m^HJ!] 

tun xmp&mmmz x&w- y$t>£&m « 

Sr^-rrn-y^H. 
30 [@2 ] ±IB*Sfiff^.(cS*(tl,-7^ ^nrn^t 
LIcJD 1 7- F#<Z)7 =r -V y h Z^tffl. 

[03 ] ±|ffiWIBWIIKttlt*a»»4t^a-/l^) 1 
£^V)fi§j£$-iKt7n /70O 

[04 ] ±EWS®SicJ*itl»gLi!t^^ 

M^I56±|HlHW)S*|lIHMf jSSr ^t0. 
[05] ±IE04 fc**M*M»4EIHW> 1 g^fc 0 

(fiL2. 4. 5&s:i*<) ^mssms-^-rs. 

[06 ] ±IS04 Kfl^MJWiJJfcilSKW) 1 gS^c 0 
40 (2, 4, 5S) OBHMafiSrjjHia. 

[07] ±IB05&tA'06^-r0SS^ti:Cl«fiR$^ 

S§tS«^*t0. 

[08] ±ientt^JBtci^t*a««4 • «Eig»<oi¥ 

«*EIBfllJSS:^0. 

[09 ] ft*W*7HU^|SJ»K«t*M^->'fl4»<0 

■na. 

50 [010] t -f y'^^ftf^ h yXf&C0Rm$%: 



8/9/05, EAST Version: 2.0.1.4 



1 5 

0, 



1 1 

1 2 
1 3 
14 
1 5 



-AO 



16 

1 7 

2 1 
22 
23 
24 
25 



( 9 ) 1 1 - 1 8 4 6 7 S 

1 6 



10 



26- 



T- -A- 

%uyY7 4 -ivy 
i/omw? 4->vy 

3W\s—9Wm7 4 -IVY 

RTTC (Real-Time Clock Timing Control) d 

7 4 -IVY 

hLPG%W7 4-IVY 



27 

3 1 
: JX? 
32' 
33- 
34- 
35- 
36- 
37- 
38- 
39- 
D ) 

4 1- 
81- 
G) 
82- 
83- 
84- 



mm. ■ week 

w&m.wjAfnm^mitihi'i?** (re 



[01 ] 



13 



^ r 



12 



A*f3-K-«K»iatt 



15 



ALPGt->'a-Jl- 



1 



-11 



y-*-trH'* : E->*j.-JP —17 

5 



14 



tX h/<f->tt« 



[04] 



® :EX-OR 



F/F 
1 



F/F 
2 



F/F 
3 



F/F 
4 



F/F 
5 



F/F 









F/F 
23 



F/F 
24 



•tt*:h(x) 



+1 



+X 



+ x* 



♦X* 



+x 



8/9/05, EAST Version: 2.0.1.4 



(10) 



WWl 1-1 8467S 



[02] 



■7-t ? a V a 1 5 u a * ij < -n, ma. 



ALPG$HB7-(-*H32f •■/!•) aa««fe«lffl7<-*K-(ief7H 



-a»R4A7f-»K<8tV)- 



7| « [ 5| 4 | 3 | 2j 1 ■ 0 



111 



att«4D7f-*K(8f->>) 

in 



seesrc** g JfifEi' 



2 ! 



Llj] 



101-111: 



r" 



v7i 



[03] [06] 



V32 



33 



V34 



35 



aftftSfttmiKr 



37 



24Xlt*9hH9 



24X24fc' 7 W; v 



I 



aftA^-Bal — &i 



AO 




-CK 

-A1 
-A2 
-B 

-S Q - 



07' MEN- 



[05] 



CK 



>CK 



3>Q 



CK 



[09] 



I ! »3*3i* 



as 




3£tt 


1M 


4M 


16M 


N 


MemoryScan 


2N X2 


Q.4*t> 


1.7«> 


6.7* 


Marching 


5N x2 


\.W> 


4.2» 


16£8> 


N 3/2 


X-Pingpong 


2N 3 * x2 


7.2ft 


574> 


7mm 


X-Oalioping 


3N^x2 


10.7# 


1.4«PW 


11.56*09 




Ping pong 


2N 2 x2 


122#H 


81 B 


1303B 


Galloping 


3N 2 x2 




122B 


1955B 



8/9/05, BAST Version: 2.0.1.4 



(11) 



#B8¥ 1 1 - 1 8 4 6 7 S 



[07] 



[08] 



CLOCK 




CLOCK 

SELECT 

BOO 

B01 

302 

B03 

BQ4 

505 

B06 

307 

BOB 

B09 

B10 

Bin 

B12 
B13 
B14 
B15 
B16 
B17 
B1B 
B19 
B20 
B21 
B22 
B23 
OUT 



CLOCK - 



SELECT - 



REG 

Q00 
Q01 
002 
003 
Q04 
005 
006 
007 
006 

8?0 
Oil 
012 
013 
014 
Q15 
Q16 
Q17 
013 
Q19 
Q20 
021 
022 
023 



QCO 
Q01 
Q02 
Q03 
004 
QQ5 
Q06 
007 

ooe 

809 
10 

on 

012 
013 
014 
Q15 
016 
Q17 
018 
Q19 
Q20 
021 

Q23 



81 



CLK 
8 EL 
BOO 
B01 
B02 
B03 
BO* 
BOS 
BOS 
B07 

boo 

B09 
BIO 
B11 
B12 
B13 
BU 
B15 
816 
B17 
B16 
B19 
B20 
B21 



OUT 



82 



Q00 

ooi 

002 
003 
004 
Q05 

Ooe 

007 
Q08 
009 
010 
Q11 
012 
013 
014 
015 
016 
Q17 
018 
019 
020 

Q22 
023 



CLK 
SEL 
BOO 
B01 
802 
B03 
804 
805 
806 
807 
808 
B09 
B10 
B11 
B12 
B13 
B14 
B15 
816 
817 
B18 
B19 
820 
821 
822 
B23 
OUT 



000 
Q01 
002 
003 
004 
005 
009 
007 

ooe 

009 
010 

on 

012 
013 
014 
015 
016 
Q17 
018 
019 

021 
Q22 
Q21 



CLK 
SEL 
BOO 
801 
B02 
903 
804 
DOS 

Doe 

BO 7 
808 
809 
BIO 
B11 
B13 
B13 
814 
815 
816 
B17 
B18 
819 
B20 
821 
822 
823 

OUT 



-a 



ooi 

Q02 
003 
004 
COS 
006 
007 
Q08 
OOO 
OlO 
Oil 
012 
013 
OH 

815 
16 
017 
018 

oie 

020 
021 
022 
Q01 



i DOUT23 

83 



□OUT22 D0UT21 



B4" 



B10 
B11 
B12 
B13 
B14 
B15 
B16 
B17 
B18 
B19 
B20 
B21 
B22 
B23 
OUT 



3OUT01 



OOI 
QQ2 
Q03 
Q04 
Q05 
Q06 
007 
008 
009 
Q10 
Oil 
Q12 
Q13 
Q14 
015 
016 
Q17 
Q18 
Q10 
020 



QOO 



CLK 
SEL 
BOO 
801 
B02 



805 
B06 
807 
80S 
B09 
810 
B11 
812 
B13 
B14 
B15 
BIO 
B17 
818 
B19 
B20 
B21 
822 
823 
OUT 



LX)UTOo] 



/ZERO 
000 
Q01 
002 
003 
004 
005 

coe 



021 
Q22 



OUT 



[010] 



_ _ J 
6a 




8/9/05, EAST Version: 2.0.1.4 



(12) 



ii¥ 1 1 - 1 8 4 6 7 S 



[01 1 ] 



|3Ai 



/-3a 



3 -1 



PCSWPv'-rt | 



^3b 



X 



•3e 



3q 



|3ruxj5£-i} - 



|_B 
3Ef 



/3P " ~ 1 



—3^-1 



r3L 











I/O 










(PM) 













1 



L. 



6 H ^>ii^Kr^ | 



8/9/05, EAST Version: 2.0.1.4 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 11-184678 
(43)Date of publication of application : 09.07.1999 


(51)lnt.CI. 


G06F 7/58 




(21) Application number 

(22) Date of filing : 


09-358015 (71)Applicant : TOSHIBA CORP 
25.12.1997 (72)lnventor : HAMAZAKI TOSHIHARU 





19 



BtCtiLX'Ji 



H 



n 



(54) PATTERN GENERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pattern 
generator capable of generating random test pattern 
streams with a high detection rate, which can not be 
achieved by a conventional pattern detector, without 
requiring any high-level programming knowledge while 
effectively utilizing a conventional device without 
damaging conventional functions by additionally 
providing the conventional pattern generator with a 
random number generation module (high-speed 
programmable pattern generator). 
SOLUTION: The pattern generator for generating a test 
pattern for IC test check or the like according to the 
operation sequence of a program stored in a 
microprogram memory is additionally provided with a 

random number generation module 16 for generating programmable patterns at a high speed 
under the control of the above program and with a memory module 14 for storing the test 
pattern data for random logic generated by the relevant module and further, simultaneous use 
with an algorithmic pattern generator(ALPG) module 15 is enabled. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The pattern generator characterized by coming to provide the random-number-generation 
module which generates a programmable test pattern under die above-mentioned program control, and 
the memory module which stores the test pattern data generated by said random-number-generation 
module in the pattern generator which generates the random test pattern of trial checking of 
semiconductor memory etc. by the operating sequence according to the program stored in micro 
program memory. 

[Claim 2] The pattern generator according to claim 1 which increases the number of decodings of an 

instruction decoder and enabled it to generate the random test pattern of trial checking of semiconductor 

memory etc. in the pattern generator equipped with an algorithmic pattern generating means to generate 

a test pattern by the operating sequence according to the program stored in micro program memory 

while adding the control field of a random-number module to micro program memory. 

[Claim 3] A random-number-generation module is a pattern generator according to claim 1 or 2 which is 

the count of pattern generating of "N pattern" , and generates the random address and data. 

[Claim 4] A random-number-generation module is the pattern generator of claim 1, 2, or 3 publications 

with the processing means by the random-number sequence which carries out executive operation of the 

generation of an address pattern and a data pattern to coincidence. 

[Claim 5] Generating of the random-number sequence by the random-number-generation module is a 
pattern generator according to claim 4 generated automatically by the program control by the side of a 
test system being possible, and programming initial value. 

[Claim 6] The pattern generator according to claim 1, 2, 3, or 4 which was equipped with the equivalent 
detection function of a random-number generation value, and enabled the output only of a different 
value. 

[Claim 7] A random-number-generation module is claim 1, 2, 3, 4, or 6 written pattern generator with 
die function which skips the same value until it becomes the value from which the random number of 
the address value generated and a data value differs. 

[Claim 8] A random-number-generation module is claim 1 which comes to have the function which 
generates a random-number value automatically after constituting a multi-bit output circuit, using an M 
sequence generating circuit two or more and outputting initial value, 2, 3, 4, 6, or 7 written pattern 
generator. 

[Claim 9] Claim 1 which comes to have the function to generate a test pattern on real time, and the 
function which stores the value generated beforehand and uses the value as a test pattern, 2, 3, 4, 6, or 7 
written pattern generator. 

[Claim 10] Claim 1, 2, 3, 4, 6, or 7 written pattern generator mounted in the board for an escape inserted 
in the expansion slot of a personal computer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pattern generator applied to various electronic 
equipment and components, such as for example, a semi-conductor test system, a board test system, 
modular component trial test equipment, and a measuring machine machine. 
[0002] Moreover, this invention applies a flash memory etc. to the test system of the semiconductor 
memory equipment in which rapid access is possible with large capacity, and relates to a suitable pattern 
generator. Moreover, this invention relates to the pattern generator which can be mounted in the add-in 
board inserted in expansion slots, such as a personal computer. 
[0003] 

[Description of the Prior Art] The information impressed to DUT (Device Under Test) to examine and 
the direction of the signal impressed to the expected value and DUT which are outputted from DUT are 
beforehand stored as a test pattern, respectively, and the pattern generator applied to test inspection of a 
semi-conductor test system, a board test system, etc. is used in case the functional test of DUT is mainly 
performed. 

[0004] The test pattern which can be treated with this pattern generator can be divided roughly into the 
thing for the random logic IC, such as general digital IC and CPU, and the thing for Memory IC which 
can generate an address function and a data function efficiently. The former is called a random logic 
pattern generator and the latter is called an algorithmic pattern generator. Furthermore, the pattern 
generator which carried these two functions also exists. Both common feature is a point that it is 
controlled by the microprogram control system and a flexible test pattern can be generated now. 
[0005] Drawing 10 shows the typical example of a configuration of a digital semi-conductor test system. 
In the test system shown in this drawing 10 , the function of a pattern generator 3 is as above-mentioned. 
A timing generator 2 is a module which defines time information, and each information on the timing 
generator 2 concerned and a pattern generator 3 is impressed to a waveform shaping circuit 5. 
[0006] A waveform shaping circuit 5 is a circuit which makes the wave format impressed to DUT based 
on the information on a pattern generator 3 and a timing generator 2. As a class of wave format, there 
are RZ (Return to Zero), NRZ (Non Return to Zero), EX-OR (Exclusive OR), etc. 
[0007] After the wave carried out by the above-mentioned waveform shaping circuit 5 at the time of 
plastic surgery and ** is inputted into driver 6a of pin electronics and clamped by the programmed 
high/low level, it is impressed to DUT8 as an input wave through the signal line of a fixed impedance 
(SOohms). 

[0008] On the other hand, after the output from DUT8 is compared with the reference value (threshold 
level) of DAC6e by analog comparator 6b in an output level, it is transmitted to the comparison register 
4. 

[0009] In the comparison register 4, the expectation value pattern inputted from the hour entry (strobe) 
and pattern generator 3 of a timing generator 2 is compared, and functional success or failure is judged. 
[0010] The parametric measurement unit 7 is a module which measures an electrical potential difference 
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and a current. Relay 6d which branches a signal is prepared in the pin electronics section 6. The program 
control of each functional module containing the above-mentioned pattern generator 3 is altogether 
carried out through the controller interface 1 and a system bus 9. 

[001 1] Drawing 1 1 is the block diagram showing the configuration of the conventional pattern 
generator. Here, the configuration including the both sides of the pattern generator for random logic 
(random logic pattern generator) and the pattern generator for memory (algorithmic pattern generator) is 
shown. 

[0012] Generally as for the pattern generator of a configuration as shown in this drawing 1 1 , random 
logic pattern generator 3A controls the whole equipment. In drawing 1 1 , 3a thru/or 3i make the 
component of random logic pattern generator 3 A, and 3a is a program counter (PC) and is a counter for 
accessing micro program memory 3b. Micro program memory 3b stores the instruction which 
determines the operating sequence of a pattern generator 3, and the data of data address operation 
control unit 3p of algorithmic pattern generator 3B 5 and control data generating section 3q. The target 
test pattern can be generated by storing various instructions in this micro program memory 3b, and 
programming an operating sequence. 

[0013] Instruction decoder 3c decodes the data stored in the instruction field of micro program memory 
3b, and chooses an instruction control logic 3d circuit. The classes of instruction of a pattern generator 3 
are some kinds, and 40 or less cases of the number of instructions are almost the case. 
[0014] This means many [ that instruction processing must be carried out more to a high speed, and / if 
only the sequence of pattern generating is observed / functionally ]. Loop counter 3e and subroutine 
stack 3f are the registers for making generating of the same pattern generate without futility (efficiently), 
these registers usually - 2 ~ or it has about 16 pieces and a multiplex loop formation and multiplex 
nesting are possible. 

[0015] PC control logic 3g, the instruction executed next is controlled and the value is transmitted to 
program counter 3a. Moreover, program counter 3a is controlled based on flags, such as starting (start) 
of a pattern generator 3, a halt (stop), a halt (pause), a timer interrupt, and match interruption. 
[0016] 3h of address generation circuits is a circuit for generating the address which accesses memory 
group 3i. Memory group 3i is a bulk memory group which memorizes each information, such as a test 
pattern impressed to a trial device (DUT8), and I/O-hardware-control information on pin electronics, 
waveform-shaping information (wave format). The output data from such memory turn into data (test 
pattern data) actually impressed to a trial device (DUT8). 

[0017] The above is the configuration and function of random logic pattern generator 3 A. On the other 
hand, algorithmic pattern generator (ALPG module is called below) 3B opts for actuation based on the 
information on the ALPG control field of micro program memory 3b, and the information inputted from 
instruction control logic 3d. 

[0018] ALPG module 3B is the pattern generator mainly realized for the purpose of generating of test 
patterns, such as Memory IC, it is simple for the approach of outputting the result which carried out data 
processing, and since it does not need the memory which stores a test data, it is realizable by low cost. 
[0019] Data address operation control unit 3p of ALPG module 3B is a circuit which calculates the data 
pattern impressed to a memory device, and an address pattern. The information which determines 
operation expression is given from the ALPG control field of micro program memory 3b, and 
information, such as a count of a repeat of an operation, maximum of the result of an operation, and the 
minimum value, is given from instruction control logic 3d. 

[0020] Control data generating section 3q of ALPG module 3B performs the light / lead signal control, 
and I/O hardware control to trial memory. Moreover, the control which makes it accessible also 
performs address information generated in 3s of address generation -2 circuits for memory group 3i. 
[0021] The above is the configuration and function of algorithmic pattern generator (ALPG) 3B. As 
described above, the pattern generator carried in the conventional test system has many places followed 
to a programming technique, and can create a complicated test pattern depending on the programming 
approach. 
[0022] 
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[Problem(s) to be Solved by the Invention] However, in the above-mentioned pattern generator, while 
programming an input test pattern to a trial device, it is necessary to program the response pattern from a 
trial device, i.e., an expectation value pattern, as a test pattern to coincidence. Therefore, when the force 
of a logic simulation was not borrowed to test patterns, such as random logic LSI like a microprocessor, 
creation of a test pattern was difficult. Moreover, generating of high-speed test patterns, such as a 
memory device from which the access time of read/write, such as a flash memory, differs, for example, 
is also received. If a means to memorize all that high-speed I/O data tends to be needed and it is going 
to realize the test facility by two or more sorts (N pattern) of random pattern generating to the test of this 
seed high-speed memory device especially with a big capacity The memory apparatus of a huge capacity 
in which rapid access is possible was needed, and since the system configuration became it is 
remarkable and complicated, the problem of being scarce was in implementability. 
[0023] This invention was made in view of the above-mentioned actual condition, utilizes conventional 
equipment effectively, without needing no advanced programming knowledge, can generate a random 
test pattern train with the detection ratio are an easy and cheap configuration and high which cannot be 
attained in the conventional pattern generator, and aims at offering the pattern generator which can 
expect generating of an efficient test pattern. 
[0024] 

[Means for Solving the Problem] This invention enabled it to generate an impossible test pattern train 
with the conventional pattern generator roughly by adding a random-number-generation module to the 
pattern generator of a function conventionally. And advanced programming knowledge is not needed 
from the modularization of the random-number generation section being carried out. Moreover, since 
ALPG and coincidence starting are possible, creation of a test pattern increases and generating of a very 
efficient test pattern can be expected. 

[0025] The pattern generator carried in the test system of the above-mentioned present condition has 
many places followed to a programming technique, and can create a complicated test pattern depending 
on the programming approach. However, while programming an input test pattern to a trial device, it is 
necessary to program the response pattern from a trial device, i.e., an expectation value pattern, as a test 
pattern to coincidence. 

[0026] If the force of a logic simulation is not borrowed, creation of a test pattern is in the difficult 
condition, but if another view is carried out, I hear that test patterns, such as random logic LSI like a 
microprocessor, have the creation approach of a test pattern, and a tool for creating, and there are. 
[0027] This invention is made not for the test pattern creation for random logic LSI but for the test 
pattern generation for Memory IC. Generally, the test pattern for memory controlled the arithmetic 
circuit of ALPG how, and is applied to whether a test pattern is generated. As a class of test pattern 
generation, they are only generation of the address function which accesses trial memory, generation of 
the data function which carries out read/write of the memory cell, and a light / change pattern to lead. 
Among these, processing how etc. will be programmed when reaching whether a result-of-an-operation 
value is initialized or a complement will be taken if it has generated according to some easy sequence- 
of-numbers procedures — whether what it carries out whether it adds or it subtracts or by what value it 
breaks — and an address function becomes what kind of value, maximum, or the minimum value. 
[0028] On the other hand, the technique of generating a data pattern by giving initial value generally and 
repeating the complement of the value, although the test pattern function is possible also for the same 
operation as an address function is taken. But although the address function may take out the address 
value which accesses memory, a data pattern needs to perform the operation (programming) which can 
generate the same value as the data value when writing in, if the address of memory is determined on the 
function in comparison with expected value at the time of a lead. 

[0029] When the class of address function of memory is roughly divided, there are "N pattern", an 
M N3/square pattern", an "N square pattern", etc. (however, when N is made into the addressing number 
of bits). Other than "N pattern", on the relation of test time amount, although a detection ratio is very 
high, in the latest bulk memory, it is not practical. Therefore, it is [ how ] efficient by "N pattern", and 
programming of an address function and data function generation is required whether to gather a 
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detection ratio moreover. 

[0030] The example which compared test time amount when the formula and the cycle time of pattern 
occurrences by the typical address function in this case assume the random access memory for 100ns is 
shown in drawing 9 . 

[003 1] This invention is the count of pattern generating of "N pattern" , and aims at offering the module 
which generates the random address and data. Originally this module originates in that access of 
memory is random access, and it being data in which the data written also had a random value. 
[0032] 

[Embodiment of the Invention] This invention is realized by adding a "random-number-generation 
module" and "the memory module which stores the generated data" to the conventional pattern 
generator, as mentioned above. It decided to satisfy the following specification from the field of 
application in development of this pattern generator. 

[0033] (1) The function of the pattern generator of. former shall not be made into a sacrifice. 

It realizes by adding the module for random number generation to the conventional functional module of 

a pattern generator. Control of this module corresponds by increasing the number of decodings of an 

instruction decoder while adding the control field of a random-number module to micro program 

memory. 

[0034] (2) Generate automatically by programming initial value (only giving a seed to a random 
number) without performing that the program control by the side of a test system is possible for 
generating of . random-number sequence, and programming of the random number generation itself. 
[0035] In order to simplify programming, it is not necessary to carry out user programming about 
generating of the random number sequence itself, and considers as the method which generates different 
random number sequence automatically by giving only initial value. 

[0036] (3) . address and the random number of a data value should skip the same value (it cancels), and 
should have the function to make a new value generate. 

If the value of the usual random number is adopted as it is, the same value will surely occur. For 
example, when this value is used for addressing of memory, the same memory cell will be accessed and 
it cannot be said as efficient access. Moreover, there will also be no guarantee that all memory cells are 
accessed once [ at least ]. Therefore, the function to skip is realized until a different value is generated. 
[0037] (4) The generating approach of the value of . random number stores the function generated on 
real time (real time), and the value generated beforehand, and have the function which uses the value as 
a test pattern. 

[0038] Although a circuit becomes easy as a test pattern, without storing the value temporarily since it 
can be impressed by the trial device when generating a random-number sequence on real time, there is 
no guarantee as which all memory cells are chosen. Although what is necessary is just to skip until the 
value from which the same value differed is generated, in the pattern generator which must perform one 
test pattern in 100ns, it is impossible in time. Therefore, in the function to generate a pattern on real 
time, it considers only as the value of the data pattern of memory, and assumes not using addressing for 
the purpose. 

[0039] The memory to store is needed while activation of the useless test pattern which is not can be 
performed, since the approach of storing the value of a random number beforehand before activation 
initiation of pattern generating can be skipped until a different value is generated in the case of the same 
value. This ftinction can be used also for addressing of trial memory. 

[0040] With reference to a drawing, 1 operation gestalt of this invention is explained below. Drawing 1 
is the block diagram showing the configuration of the pattern generator by the operation gestalt of this 
invention. The pattern generator shown in this drawing 1 is inserted in expansion slots, such as a 
personal computer, and is used, for example, can be offered as various add-in boards for trial test 
equipment, such as a semi-conductor test system and a board modular component test system. 
[0041] In drawing 1 , 1 1 is micro program memory which stores the control program of the pattern 
generator performed by CPU which is not illustrated etc., and 12 is instruction decoding and a control 
circuit which decodes the micro program stored in the micro program memory 1 1 , and generates a 
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control signal. 

[0042] 13 is PC counter and a control circuit which carries out updating control of the contents of the 
micro program memory 11. 14 is a memory module which stores the test pattern for random logic 
generated with the algorithmic pattern generator 15 mentioned later. 15 is an algorithmic pattern 
generator with which actuation of test pattern data generation of Memory IC etc. is determined as the 
bottom of micro program control (on basis [ information / on the ALPG control field of the micro 
program memory 1 1, and control field ]), and calls an ALPG module here. 16 is the target random- 
number-generation module in this invention which enables generating of the test pattern with the 
sufficient effectiveness which continues variably which was not able to be generated in the former, and 
the concrete configuration and concrete function are mentioned later. 17 is a data selector module which 
chooses and outputs the above-mentioned memory module 14, the algorithmic pattern generator 15, and 
the test pattern generated in the random-number-generation module 16 grade. 
[0043] In the pattern generator of a configuration of being shown in above-mentioned drawing 1 , the 
micro program memory 1 1 stores the program which controls a pattern generator. This program memory 
1 1 considers as 1 K word x96 bit pattern here, and is performing the bit assignment like drawing 2 . 
[0044] Instruction decoding and a control circuit 12 control the sequence of a pattern generator. PC 
counter and a control circuit 13 opt for the next actuation by the result by which instruction decoding 
was carried out in instruction decoding and a control circuit 12, and accesses the micro program memory 
11. 

[0045] A memory module 14 stores the test pattern data for random logic. Here, it is considering as the 
memory configuration of the number of 64 K word x circuit tester pins. The algorithmic pattern 
generator 15 generates the test pattern for Memory IC. Here, an ALPG module is called. This ALPG 
module 15 has the address (12 bits) generation arithmetic unit of X and Y here, and corresponds to the 
address space of 16M. Moreover, control signals, such as generation to a trial memory device and 
read/write, can also be generated now. 

[0046] The address information generated by the above-mentioned ALPG module 15 can also carry out 
direct access of the data storage memory carried in the memory module 14 or the random-number- 
generation module 16. 

[0047] The random-number-generation module 16 forms the main components of this invention, and the 
configuration of the interior explains it to a detail with reference to drawing 5 later. The data selector 
module 17 is controlled by the value of the random-number-generation control field of the micro 
program memory 11, and chooses and outputs a memory module 14, the algorithmic pattern generator 
15, and the test pattern generated in the random-number-generation module 16 grade. 
[0048] Drawing 2 shows the 1-word configuration of the above-mentioned micro program memory 11. 
Here, the memory configuration is made into IK word x96 bit. Among drawing, 21 are an instruction 
field and are using 6 bits. Therefore, the class of instruction can be made to a maximum of 64 kinds. 
[0049] 22 is an operand field and is using 24 bits. The purpose of using this field is for describing the 
value set as the register of each module, or setting up the branching place address in branch instruction. 
[0050] 23 is the I/O-hardware-control field and is the field which specifies the address of the driver 
enabling memory which enables / disables the driver of pin electronics. 4 bits is used and it enables it to 
choose 16 kinds of driver enabling information here. 

[0051] 24 is comparator control field and is the field which describes the address information which 
accesses the comparator enabling memory which decides whether to compare the value outputted from a 
trial device (DUT) with the expectation value pattern outputted from a pattern generator. 6 bits is used 
and it enables it to choose 64 kinds of comparator enabling information here. 
[0052] 25 is RTTC (real-time timing control) related control field, and 8 bits is used here and it is 
mainly used for the control for a timing generator. 

[0053] 26 is the ALPG control field for controlling the ALPG module 15. The ALPG module 15 of the 
system in this operation gestalt could generate X and the Y two-dimensional address, and is come. Since 
both arithmetic unit and related register are 12 bits, the trial of the memory device which has an address 
space to maximum 16M is possible for them. 
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[0054] 27 is the random-number-generation control field for controlling the random-number-generation 
module 16. Here, 16 bits is used, and as shown in control field 28, two random-number-generation 
circuits which completely have the same function are carried. This is because generating of the random- 
number sequence the object for the addresses and for data is enabled at coincidence. 
[0055] Among these, it assumes using the random-number-generation A field in order to generate an 
address pattern, and using the random-number-generation D field, since a data pattern is generated. 
However, it is also possible to use the random-number-generation A field for a data pattern. In this case, 
the method of generating an address pattern from the ALPG module 15 is taken. That is, as for this 
pattern generator, it is possible to also make coincidence perform the ALPG module 15 and the random- 
number-generation module 16. 

[0056] If control field 28 are explained to a detail, the low order triplet consists of a command which 
sets a value as each register of a random-number module, and a command which outputs the generated 
value among the 8-bit program fields. 

[0057] The class of command in this case sets initial value as a "0" ("000") -> data output "1" ("001") -> 
initial value register ( drawing 3 sign 3 1 reference). The value of the initial value to set up describes a 
value to set it as the above-mentioned operand field 22. The value of this register becomes the kind 
(seed) which determines a random-number sequence. 

[0058] The minimum value of the value generated in "2" ("010") -> minimum value register ( drawing 3 
sign 32 reference) is set up. The setting approach is the same as that of the above. 
The maximum of the value generated in "3" ("011") -> maximum register ( drawing 3 sign 33 reference) 
is set up. 

[0059] That is, the range of the value of a random-number sequence turns into the range of the value of 

the value <= generating value <= maximum register of a minimum value register. 

The number of a random number is set as H 4 ,f ("100") -> generating number register ( drawing 3 sign 34 

reference). 

[0060] Each above-mentioned register is 24 bit patterns, respectively, and, numerically, becomes the 

range to "0" - "16,777,215." However, since the memory device to examine is carrying out various bit 

patterns, the register of such a bit pattern is needed. 

[0061] It is a "5" - "7" ("101"- "1 11") -> intact command (for an escape). 

The triplet eye of control field 28 is a change bit for enabling / disabling an equivalent detector 

( drawing 3 R>3 sign 37 reference). 

[0062] If an equivalent detector ( drawing 3 sign 37 reference) is enabled, when the once same value as 
the generated value occurs, skip (it cancels and is made invalid) processing is performed, and it will 
repeat until the value which has not been generated once is generated. However, the more generation of 
random number sequence progresses, the more, this approach is also that a different probability from the 
value generated in die past decreases gradually, and when the worst, an ungenerable phenomenon may 
always generate it. If the timer interrupt is started and it does not end in fixed time amount when 
performing such processing, to program so that generating of a pattern may be stopped is also required. 
[0063] The 4th bit of control field 28 is a control bit which specifies making effluence the generated 
value (pattern), without storing in data storage memory ( drawing 3 sign 39 reference). When this bit is 
effective, an equivalent detector ( drawing 3 sign 37 reference) is disabled compulsorily. That is, 
programming of a triplet eye is disregarded. 

[0064] The 5th bit of control field 28 is a bit for changing addressing of the data storage memory 39 
which stores a random number. Usually, although addressing is automatically carried out within the 
random-number-generation module 16, addressing from the ALPG module 15 is made possible by 
setting this bit. 

[0065] For system usage, 2 bits of high orders of control field 28 are disregarded, even if it carries out 
user programming. The configuration for one set of the above-mentioned random-number-generation 
module 16 is shown in drawing 6 . 

[0066] In drawing 6 , the initial value register 3 1 sets up the initial value (seed) of a random-number 
sequence. The value of this register itself is transmitted from the operand field 22 of the micro program 
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memory 1 1 . 

[0067] This value is processed with the principle (the fixed technique) decided in random number 
generation and the amendment circuit 36, and amendment is added so that a random number may be 
generated certainly. A default value is n FFFFFF"H (hexadecimal). 

[0068] The minimum value register 32 sets up the minimum value of the value of a random number. A 
default value is "000000 M H. The maximum register 33 sets up the maximum of the value of a random 
number. A default value is M FFFFFF f, H. 

[0069] The generating number register 34 sets up the number of the value of the generated random 
number. If it is compared with the result of the effective value adder circuit 38 and a value becomes 
equal to the value of the generating number register 34 as a result of the effective value adder circuit 38, 
random number generation will stop the value of this generating number register 34. A default value is 
"FFFFFF"H. 

[0070] Each [ these ] registers 3 1-34 become by 12 bit patterns altogether. With the programming value 
of the random-number-generation A field 28, the random-number-generation control circuit 35 performs 
command decoding, and notifies the result to random number generation and the amendment circuit 36. 
[0071] Random number generation and the amendment circuit 36 become in the random-number- 
generation circuit and the amendment circuit of initial value which generate a random number. The M 
sequence generating circuit generated based on "the primitive polynomial which makes 2 law" is used 
for the random-number-generation circuit included in this random number generation and amendment 
circuit 36. From the need of generating at a high speed, it consists of 24 steps of D type flip-flops, and 
an EX-OR circuit, and this circuit generates the random number per bit from it. Therefore, 24 M 
sequence generating circuits are required, and make the value a random-number sequence value by 
arranging in juxtaposition the data outputted from each M sequence, and giving the weight of a bit. 
Moreover, when an M sequence generating circuit is constituted from a D type flip-flop (F/F) and an 
EX-OR circuit and all initial value is "0", since an output is always set to "0", amendment is added by 
fixed technique. The configuration of this random-number-generation circuit is later explained to a 
detail. 

[0072] An equivalent detector / record memory 37 controls cancellation processing and regeneration of a 
value, when the same value is generated. The approach ("1" is set) of attaching the mark to the memory 
cell of the value generated in 24x1 -bit memory in circuit is taken. 24x1 -bit memory is cleared at the time 
of random-number module starting, the eel by which addressing was carried out with the generated 
value is read, if it is "0", "1" will be written in, it will notify to the effective value adder circuit 38, and 
the counter of the adder circuit concerned will be incremented. On the contrary, if it is "1" when a eel is 
read, it will mean that the eel same in front was accessed (the value is already generated), and the 
demand of regeneration will be notified to the random-number-generation control circuit 35 through the 
effective value adder circuit 38. 

[0073] The data storage memory (generating value storing memory) 39 carries out sequential storing of 
the value of the generated random-number sequence. Addressing at the time of the writing to this 
memory is given from the effective value adder circuit 38, and it has come to be able to carry out the 
program selection of the addressing from the effective value adder circuit 38 or the ALPG module 15 at 
the time of read-out. This memory 39 is constituted by the mass memory module of 24x24 bit pattern. 
[0074] By carrying out addressing and reading from the ALPG module 15 to it, once it stores the value 
of a random-number sequence in this memory 39, it can use as the address pattern and data pattern of a 
trial device, and an approach efficient moreover very can be taken. 

[0075] The output-buffer circuit 41 transmits the data of the random-number-generation circuit included 
in random number generation and the amendment circuit 36 to the data selector module 17. Drawing 4 is 
the basic circuit of the M M sequence generating circuit" generated based on "the primitive polynomial 
which makes 2 law." This circuit consists of 24 steps of flip-flops (F/F is called below), and an EX-OR 
(Following XOR is called) circuit. 

[0076] When an M sequence generating circuit is ******( e d) by m steps of F/F, and XOR, it has the 
following properties. 



http ://www4 . ipdl .ncipi .go jp/cgi-bin/tran_web__cgi_ejj e 



8/10/05 



JP,11-184678,A [DETAILED DESCRIPTION] 



Page 8 of 9 



(1) 2m- 1 It has the period to say. 

(2) In 1 period, 11 1" is 2m- 1. An individual and one to one 2m - "0" exist. "0" and "1" appear in the same 
probability. 

(3) Since the output of XOR of "0" and "0" is set to "0" when all initial value is "0", the output of an M 
sequence is also always set to "0", and cannot perform generating of a random number. 

[0077] In this systems specification, since the value for a maximum of 24 bits is the need, it must be 
referred to as m= 24 from the relation of (1). The period at the time of m= 24 is "16,177,217", and 
becomes "space of 16M" exactly. 

[0078] Moreover, since the XOR circuit is adopted, it is necessary to solve the problem of (3). Since the 
primitive polynomial at the time of m= 24 is H(x) =X24+X4+X3+X+1, it is in agreement with the basic 
circuit of drawing 4 . 

[0079] Drawing 5 is drawing showing the circuitry per step (however, 2 and 4 or 5 steps are removed) of 
the above-mentioned M sequence generating circuit. The data selector circuit where this circuit sets 
initial value as F/F is added. A input or B input is chosen by the value of S input. 
[0080] Drawing 6 is drawing showing 2 of the above-mentioned M sequence generating circuit, and 4 or 
5 steps of circuitry. This circuit adds EX-OR circuit to A input of drawing 5 . The example which 
transposed the circuit of the left shown in drawing 5 and drawing 6 to the right-hand side block diagram, 
and constituted the M sequence generating circuit concretely is shown in drawing 7 . 
[0081] Drawing 8 is drawing showing the detailed circuitry of the above-mentioned random number 
generation and amendment circuit 36. In drawing 8 , 81 is the register (REG) 81 with which the value of 
the initial value register 3 1 is transmitted, and the same value as the initial value register 3 1 is set at the 
time of initiation of random number generation. 82 is an M sequence generating circuit, these 24 circuits 
are arranged and the weighting circuit 83 of a bit is constituted. DOUT23-DOUT00 of this circuit 83 
become a test pattern as a random-number value. 

[0082] 84 is an all zero detector which detects "0" values of a register 81 at the time of random-number- 
generation initiation. If all zero are detected in this all zero circuit 84, it will be outputted from the 
circuit 84 concerned "1." This output is connected to the input of the arbitration of the M sequence 
generating circuit 82, and the random number of an M sequence is surely generated. 
[0083] Only the M sequence generating circuit of DOUT00 is connected to two places (B22 and BOO) 
for preventing becoming the same sequence as other M sequence generating. In order to make into the 
value and the equivalent of an initial value register the value generated in the 1st, it corresponds by 
transmitting the value of a register to F/F (X24 term) of the last stage as it is. 
[0084] By having constituted the pattern generator using a random-number-generation module (high- 
speed programmable pattern generator) which was described above, an impossible test pattern train is 
generable with the conventional pattern generator. And the modularization of the random-number 
generation section is carried out, and it does not need advanced programming knowledge. Moreover, 
since ALPG and coincidence starting are possible, when the means of the creation approach of a test 
pattern increases, generating of a very efficient test pattern is expectable. 
[0085] Moreover, when writing a certain data in a memory cell by having considered as the 
configuration which carries out executive operation of the generation of the address pattern by the 
random-number sequence, and a data pattern to coincidence, the trial of all bit eels can be performed by 
what the complement of the data is taken for (flesh-side pattern). Generation of the data pattern by the 
random-number sequence is the same approach, and it is possible to generate a flesh-side pattern. 
However, there is no guarantee that an address pattern can generate all address values by this approach. 
This leads to read/write not being performed to all memory cells (a detection ratio worsens). By 
detecting the equivalent and performing cancellation nullification processing, the random-number 
pattern generator of the above-mentioned operation gestalt is the technique of generating a random- 
number value until a different value occurs, and it is made usable as an address pattern. 
[0086] Moreover, since what is necessary is to store in a random-number-generation means only a 
different value by having had the equivalent detection function of a random-number generation value, 
and having considered only a different value as the configuration in which an output is possible, 
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memory space can be saved. Moreover, also when beginning to read and using, it is possible to realize 
the values of all the minimum read-out cycles, and a very efficient test pattern can be generated. 
[0087] Moreover, the random-number-generation means in the above-mentioned operation gestalt can 
output initial value certainly by having considered as the configuration which sets the data of an initial 
value register to the last stage of an M sequence generating circuit. When the parallel arrangement of the 
M sequence generating circuit is carried out simply, the same initial value as the value programmed by 
the first random-number generation cannot be generated. Moreover, in the case of 0, not all the M 
sequence generating circuits constituted from a D mold flip / FUROPPU, and an EX-OR circuit can 
generate a random number, but although the M sequence generating circuit by the above-mentioned 
operation gestalt is the fixed technique, the all zero detector was prepared and this fault is avoided. 
[0088] The test system using the pattern generator by the operation gestalt of above-mentioned this 
invention or the pattern generator concerned can be easily offered as an add-in board of a personal 
computer, and a simple pattern generator, IC test system, etc. can be easily realized cheaply by inserting 
and using for the expansion slot of a personal computer. Moreover, the random-number-generation 
module by the above-mentioned operation gestalt is available also as sources of a signal, such as a noise 
generator, other various measurement, a communication link, and coding. 
[0089] 

[Effect of the Invention] According to this invention, as a full account was given above, conventional 
equipment is utilized effectively, without needing no advanced programming knowledge, with an easy 
and cheap configuration, a random test pattern train with the high detection ratio which cannot be 
attained in the conventional pattern generator can be generated, and the pattern generator which can 
expect generating of an efficient test pattern can be offered. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

o 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the pattern generator applied to various electronic 
equipment and components, such as for example, a semi-conductor test system, a board test system, 
modular component trial test equipment, and a measuring machine machine. 
[0002] Moreover, this invention applies a flash memory etc. to the test system of the semiconductor 
memory equipment in which rapid access is possible with large capacity, and relates to a suitable pattern 
generator. Moreover, this invention relates to the pattern generator which can be mounted in the add-in 
board inserted in expansion slots, such as a personal computer. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] The information impressed to DUT (Device Under Test) to examine and 
the direction of the signal impressed to the expected value and DUT which are outputted from DUT are 
beforehand stored as a test pattern, respectively, and the pattern generator applied to test inspection of a 
semi-conductor test system, a board test system, etc. is used in case the functional test of DUT is mainly 
performed. 

[0004] The test pattern which can be treated with this pattern generator can be divided roughly into the 
thing for the random logic IC, such as general digital IC and CPU, and the thing for Memory IC which 
can generate an address function and a data function efficiently. The former is called a random logic 
pattern generator and the latter is called an algorithmic pattern generator. Furthermore, the pattern 
generator which carried these two functions also exists. Both common feature is a point that it is 
controlled by the microprogram control system and a flexible test pattern can be generated now. 
[0005] Drawing 10 shows the typical example of a configuration of a digital semi-conductor test system. 
In the test system shown in this drawing 10 , the function of a pattern generator 3 is as above-mentioned. 
A timing generator 2 is a module which defines time information, and each information on the timing 
generator 2 concerned and a pattern generator 3 is impressed to a waveform shaping circuit 5. 
[0006] A waveform shaping circuit 5 is a circuit which makes the wave format impressed to DUT based 
on the information on a pattern generator 3 and a timing generator 2. As a class of wave format, there 
are RZ (Return to Zero), NRZ (Non Return to Zero), EX-OR (Exclusive OR), etc. 
[0007] After the wave carried out by the above-mentioned waveform shaping circuit 5 at the time of 
plastic surgery and ** is inputted into driver 6a of pin electronics and clamped by the programmed 
high/low level, it is impressed to DUT8 as an input wave through the signal line of a fixed impedance 
(50ohms). 

[0008] On the other hand, after the output from DUT8 is compared with the reference value (threshold 

level) of DAC6e by analog comparator 6b in an output level, it is transmitted to the comparison register 
4 

[0009] In the comparison register 4, the expectation value pattern inputted from the hour entry (strobe) 
and pattern generator 3 of a timing generator 2 is compared, and functional success or failure is judged. 
[0010] The parametric measurement unit 7 is a module which measures an electrical potential difference 
and a current. Relay 6d which branches a signal is prepared in the pin electronics section 6. The program 
control of each functional module containing the above-mentioned pattern generator 3 is altogether 
carried out through the controller interface 1 and a system bus 9. 

[001 1] Drawing 1 1 is the block diagram showing the configuration of the conventional pattern 
generator. Here, the configuration including the both sides of the pattern generator for random logic 
(random logic pattern generator) and the pattern generator for memory (algorithmic pattern generator) is 
shown. 

[0012] Generally as for the pattern generator of a configuration as shown in this drawing 1 1 , random 
logic pattern generator 3A controls the whole equipment. In drawing 1 1 , 3a thru/or 3i make the 
component of random logic pattern generator 3 A, and 3a is a program counter (PC) and is a counter for 
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accessing micro program memory 3b. Micro program memory 3b stores the instruction which 
determines the operating sequence of a pattern generator 3, and the data of data address operation 
control unit 3p of algorithmic pattern generator 3B, and control data generating section 3q. The target 
test pattern can be generated by storing various instructions in this micro program memory 3b, and 
programming an operating sequence. 

[0013] Instruction decoder 3c decodes the data stored in the instruction field of micro program memory 
3b, and chooses an instruction control logic 3d circuit. The classes of instruction of a pattern generator 3 
are some kinds, and 40 or less cases of the number of instructions are almost the case. 
[0014] This means many [ that instruction processing must be carried out more to a high speed, and / if 
only the sequence of pattern generating is observed / functionally ]. Loop counter 3e and subroutine 
stack 3f are the registers for making generating of the same pattern generate without futility (efficiently), 
these registers usually - 2 — or it has about 16 pieces and a multiplex loop formation and multiplex 
nesting are possible. 

[0015] PC control logic 3g, the instruction executed next is controlled and the value is transmitted to 
program counter 3 a. Moreover, program counter 3a is controlled based on flags, such as starting (start) 
of a pattern generator 3, a halt (stop), a halt (pause), a timer interrupt, and match interruption. 
[0016] 3h of address generation circuits is a circuit for generating the address which accesses memory 
group 3i. Memory group 3i is a bulk memory group which memorizes each information, such as a test 
pattern impressed to a trial device (DUT8), and I/O-hardware-control information on pin electronics, 
waveform-shaping information (wave format). The output data from such memory turn into data (test 
pattern data) actually impressed to a trial device (DUT8). 

[0017] The above is the configuration and function of random logic pattern generator 3 A. On the other 
hand, algorithmic pattern generator (ALPG module is called below) 3B opts for actuation based on the 
information on the ALPG control field of micro program memory 3b, and the information inputted from 
instruction control logic 3d. 

[0018] ALPG module 3B is the pattern generator mainly realized for the purpose of generating of test 
patterns, such as Memory IC, it is simple for the approach of outputting the result which carried out data 
processing, and since it does not need the memory which stores a test data, it is realizable by low cost. 
[0019] Data address operation control unit 3p of ALPG module 3B is a circuit which calculates the data 
pattern impressed to a memory device, and an address pattern. The information which determines 
operation expression is given from the ALPG control field of micro program memory 3b, and 
information, such as a count of a repeat of an operation, maximum of the result of an operation, and the 
minimum value, is given from instruction control logic 3d. 

[0020] Control data generating section 3q of ALPG module 3B performs the light / lead signal control, 
and I/O hardware control to trial memory. Moreover, the control which makes it accessible also 
performs address information generated in 3s of address generation -2 circuits for memory group 3i. 
[0021] The above is the configuration and function of algorithmic pattern generator (ALPG) 3B. As 
described above, the pattern generator carried in the conventional test system has many places followed 
to a programming technique, and can create a complicated test pattern depending on the programming 
approach. 

[Translation done.] 
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